at infinity; and projection (or relay), where both the object and image are at a finite distance.
According to many publications, selecting a starting point for these four types requires different approaches. Therefore, our expert system is based on four different algorithms, one for each type, the most developed component being the one for photographic lenses. Figure 1 explains how starting point selection is connected with the rest of the optical system design process. Here, J, W, F, L, Q, S and D stand for aperture, field, focal length, spectral range, quality index, back focal length, and aperture stop position respectively, and are the technical specifications for the design. 1 They guide the selection process for starting layouts. For better understanding of lens classification we can present it in two ways: 2D and 3D. An example of the technical classification for a fish-eye lens is given in Table 1 . Figure 2 shows its 3D class position while Figure 3 shows the starting structure. In the table, 0, 1, and 2 symbolize the complexity of implementation of optical specifications in an optical class. Here, 0 stands for the simplest system and 2 for the most complex, while 1 denotes average complexity.
To better understand the complexity of optical systems, we introduced the index of complexity R, 5 the sum of the complexity values of all six specifications. For the fish-eye lens example, R is the sum of 1, 2, 1, 2, and 1, which is 7. In terms of our classification this lens is called a 'fast super-wide angle lens working in the visible spectral range, having intermediate image quality, long back focal length and aperture stop located inside the lens. ' From our experience, if R is greater than 5, the optical system is complex and could require a technical solution, which calls for know-how in optical design. An example of a starting point for such a lens is presented in Figure 3 . The first element, S(AP(, serves to increase the field angle of view. It has two surfaces: A, which is aplanatic about the marginal ray and P, which is concentric about the principal ray. The basic element B)AP), which forms the optical power of the lens, is made of the same types of surfaces as S(AP(. The fast element C)AP) develops the aperture. Finally, the two correction elements K(PP( and K)FF)-F is a surface concentric about the marginal ray-are intended to correct residual aberrations of the other elements that could cause the image to blur.
The proposed expert system is now used in optical design classes at the National Research University of Information Technologies, Mechanics and Optics, Saint Petersburg, Russia. We plan to further develop the software components for afocal, micro-objective and projection lens starting point selection.
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